IMPORTANCE Community-based studies have linked psychotic experiences (PEs) with increased risks of suicidal thoughts and behaviors (STBs). However, it is not known if these associations vary across the life course or if mental disorders contribute to these associations.
Despite the growing body of evidence linking the presence of PEs with STBs, several research questions warrant closer attention. First, there is considerable variation in effect size estimates for these associations across studies, likely owing to differences in methods and analysis. 1, 7, 8 Thus, it would be informative to examine these associations across different sites using similar methods. Second, prior studies have documented that most common mental disorders are associated with increased odds of both PEs 9 and STBs.
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However, it is unclear whether the presence of mental disorders explains the associations of PEs with subsequent STBs. 13 Third, although it has generally been assumed that mental disorders could increase the risk of each of 3 main STB outcomes (ie, ideation, plans, and attempts), recent studies have shown that only a subset of those with ideation also have suicide plans and attempts. [14] [15] [16] We examine the role of PEs with respect to the odds of transitioning between ideation, plans, and attempts. Fourth, there is evidence to suggest that the association between PEs and STBs may be stronger in samples based on children 6 compared with estimates based on adult samples. 1 Thus, it would be of interest to examine if the strength of the association between PEs and STBs differed across age groups within one study. If children and/or adolescents with PEs are differentially prone to STBs compared with older age groups, then this could have important clinical implications for screening in pediatric and adolescent settings. 6 Fifth, there is considerable uncertainty about the population attributable risk proportions (PARPs) for STBs that are associated with PEs. For example, DeVylder et al 16 reported that about 29% of suicide attempts were attributable to PEs among US adults. Kelleher et al 6 have found that 56% to 75% of suicide attempts among adolescents aged 13 to 16 years were attributable to PEs (however, these estimates were imprecise; OR, 67.50; 95% CI, 11.41-399.21). Accurate and age-range specific estimates of these PARPs are important for policy-making and prevention purposes. Specifically, we aimed to examine the association between PEs (and related PE type and frequency metrics) and subsequent STBs across the life span and the influence of mental disorders on these associations. We also examined the associations between PEs, suicide plans and attempts among individuals with suicidal ideation, and the PARPs of various STBs.
Method

Samples
The data were derived from 19 WHO World Mental Health (WMH) surveys, a coordinated set of community surveys administered in probability samples of adult respondents (18 years and older) in countries throughout the world 17 (eTable 1 in the Supplement). The weighted (by sample size) average response rate across the 19 surveys was 72.3%, with the highest response rate in Iraq (95.2%) and the lowest in France (45.9%).
Further information on details of the procedure and the assessment of mental disorders can be found in the eMethods in the Supplement. A human subjects review board or ethics committee approved the survey protocol in each country ( eT able2intheSupplement), and all respondents gave informed consent; the mode of consent (written vs oral) varied by survey.
Measures Psychotic Experiences
The Composite International Diagnostic Interview Psychosis Module included questions about 6 PE types-2 related to hallucinatory experiences and 4 related to delusional experiences. We excluded PEs experienced while dreaming, halfasleep, or under the influence of alcohol or drugs (eTable 3A and B in the Supplement). In this article, we present estimates of STBs for "Any PEs" only (ie, not individual types of PEs). In addition, we included 2 key PE variables: (1) number of PE types; and (2) an annualized frequency metric based on the frequency of PE episodes (ie, the count of PE occurrences per year). We derived the latter by dividing the total number of PE episodes by the time since onset of the first PE (age at interview minus age at onset plus 1 in order to avoid zero as a denominator). Age at onset of PEs was also assessed.
Suicidality
Lifetime STBs were assessed using the Composite International Diagnostic Interview Suicidality Module. 17 Separate attempted suicide?"). Information on the age at first occurrence for each of these outcomes was obtained retrospectively. Consistent with our goals of examining associations of PE with a continuum of suicidal behaviors, we considered each of these 3 primary outcomes in the total sample. In addition, we examined 3 secondary nested STB outcomes: (1) suicide plans among respondents with ideation; (2) suicide attempts among those with both ideation and a plan (ie, planned attempts); and (3) suicide attempts among respondents with ideation but without a plan (ie, unplanned attempts).
Statistical Analysis
The predictive associations of temporally prior PEs with each STB outcome were estimated using discrete-time survival models, with person-year as the unit of analysis. A person-year data set was constructed, where each year in the life of each respondent (up to and including the age of STB onset or age at interview, whichever came first) was treated as a separate observational record, with the year of STB onset coded as 1 and earlier years coded as 0. Psychotic experiences were coded as 1 a year after the first PE onset to ensure that a PE occurring in the same year as STBs did not count as a predictor. We first estimated models of PE and subsequent STBs adjusting for respondent's age at time of interview, sex, person-year dummies, and country. In addition, we built models adjusted for age at time of interview, sex, person-year dummies, country, and 21 antecedent mental disorders (ie, mental disorders that had onsets prior to the STBs) to examine the influence of mental disorders on the association between PEs and STBs. The joint significance test and test for linear trend were computed. We also conducted a post hoc analysis stratified by mental illness (yes/no) in examining whether the association between PEs and STBs was observed in both the groups. Next, we reestimated the associations between PEs and subsequent STBs after stratifying the sample into 4 life course stages: childhood (12 years and younger), adolescence (aged 13-19 years), young adulthood (aged 20-29 years), and later adulthood (30 years and older). This allowed us to examine whether the associations varied across the life course and the strength of association (in early vs later years of life), given previous findings of large effect sizes among adolescents (ORs >10). 6, 18 Finally, PARPS were calculated by converting the ORs obtained from the survival models as approximation of relative risk based on the assumption that the survival coefficients represented causal effects.
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As the WMH data are both clustered and weighted, the design-based Taylor series linearization implemented in SUDAAN software (RTI International) was used to estimate the SEs and evaluate the statistical significance of the coefficients. Survival coefficients and their SEs were exponentiated to generate ORs and 95% CIs. All statistical tests (Wald χ 2 based on discrete-time survival models) were evaluated using 2-sided tests. Statistical significance was set at P<.05.
Results
Prevalence of STBs
The lifetime prevalence (SE) of suicidal ideation, plans, and attempts in all respondents was 9.2% (0.2), 3.1% (0.1), and 2.8% (0.1), respectively ( 
Associations Between Lifetime PEs and Subsequent Onset of STBs
Compared with those without PEs, those with any PEs had 3-fold the odds of a subsequent first onset of each STB outcome after adjusting for demographic factors ( When we adjusted for 21 antecedent mental disorders, the effect sizes attenuated but remained statistically significant. After adjustment, those with any PEs had twice the odds of subsequent onset of all 3 STBs. The significant doseresponse relationship between higher PE frequency metrics and STBs also persisted.
When we restricted the analysis to the subset with suicidal ideation, the associations of any PEs with suicide plans and suicide attempts were not significant, indicating that PEs are associated with increased odds of suicidal ideation but not with an increased odds of planning or attempting suicide among those reporting suicide ideation (eTable 5 in the Supplement). As a post hoc analysis, we also repeated the analysis stratified by mental disorders (yes/no). While the 95% CIs were wider in the subgroup with no mental disorders, the general pattern of findings persisted (eTable 6 in the Supplement). Table 3 shows the associations between PEs and subsequent onset of STBs in 4 life course stages. In the basic demographic adjustment models, we found strong and significant associations between occurrence of PEs and subsequent onset of STBs in all 4 life course stages (childhood, adolescence, early adulthood, and later adulthood). The effect sizes were significantly higher in childhood compared with other age groups (ideation: χ 2 = 14.7; P < .001; plans: χ 2 =17 .6; P < .001; and attempts: χ 2 = 8.8; P = .003). The ORs for suicidal ideation, plans, and attempts in childhood were 4.0 (95% CI, 2.3-6.8), 7.8 (95% CI, 3.4-17.9), and 5.4 (95% CI, 2.6-11.3), respectively. When adjusted for antecedent mental disorders, the pattern of associations remained significant though the effect sizes were attenuated. Abbreviations: OR, odds ratio; PE, psychotic experience; STB, suicidal thoughts and behaviors.
Associations Between Lifetime PEs and Subsequent Onset of STBs Across 4 Life Course Stages
a Psychotic experience (any PE, number of PE type, and frequency metric) was used as a predictor of STB outcomes in separate discrete-time survival models. These models control for age cohorts, sex, person-year dummies, and country.
b These models additionally control for 21 other antecedent mental disorders.
c Statistically significant at the P<.05 level (Wald χ 2 based on discrete-time survival models) using 2-sided tests.
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PARPs Between PEs and STBs
The overall PARPs for suicidal ideation, plans, and attempts ranged between 8.4% and 11.0% (Table 4 ) in the basic demographic adjustment models. After adjustments for antecedent mental disorders, the overall PARPs were smaller, ranging from 4.8% to 5.7%. When examined across the life course, compared with older age groups, children 12 years and younger consistently had the highest PARPs (9.0%, 20.0%, and 11.1% for suicidal ideation, plans, and attempts, respectively) after adjustment for antecedent mental disorders.
Discussion
The results reported here are based on, to our knowledge, the largest and most detailed study of PEs and STBs reported to date. We found that community respondents who reported PEs had 2-fold increased odds of subsequent suicidal ideation, plans, and attempts after adjustment for antecedent mental disorders. These estimates are broadly consistent with several longitudinal studies 1, 5, 13, 20 but slightly lower than the pooled estimate from a 2016 meta-analysis. 1 We also found a dose-response relationship between (1) higher numbers of PE types (in keeping with previous literature) 2-5 and (2) higher annualized PE frequency with subsequent STBs. Additionally, these results shed new light on 4 issues. First, the association between PEs and STBs persisted after adjustment for antecedent mental disorders. Second, among the subset of respondents reporting suicidal ideation, PEs did not contribute significantly to increased odds of subsequent suicide plans or attempts. Third, the association between PEs and STBs was most prominent in children 12 years and younger. Fourth, PEs accounted for an appreciable proportion of STBs (9%-20%) during childhood, even when adjusted for antecedent mental disorders. We discuss each of these in turn. First, although the association between PEs and STBs was attenuated after adjustment for 21 antecedent mental disorders, appreciable ORs (at least 2-fold) were still found between PEs and STBs. These finding are consistent with previous studies 1, 3, 21 and lend weight to the hypothesis that the experience of PEs, even in the absence of mental disorders, may be sufficient to influence the subsequent onset of STBs. This is an important finding from a clinical point of view because it suggests that PEs may be a predictor of subsequent STBs even in individuals who do not meet criteria for mental disorders. In keeping with a 2017 commentary, 22 we do not propose that the presence of isolated Second, we demonstrated, to our knowledge for the first time, that although PEs were associated with an overall increase in STBs, among those with suicidal ideation, they did not make an additional contribution to the subsequent transition to suicide plans or planned/unplanned attempts. In other words, while those with PEs had an increased odds of each of the 3 STB outcomes (ie, suicidal ideation, suicide plans, and suicide attempts), our findings suggest that the presence of PEs did not alter the odds of transition from suicidal ideation to planned or unplanned attempts. This general pattern is consistent with previous research that explored the associations of mental disorders and these nested STB outcomes.
11 However, the results are in contrast to DeVylder et al, 16 who found that respondents with PEs and suicidal ideation had more than 3-fold increased risk of attempting suicide. This discrepancy may reflect differences in methods related to the use of temporal ordering between the variables of interest. Third, we found that PEs were associated with the subsequent onset of STBs in each of the 4 life course stages and that this pattern of associations persisted after adjustment for antecedent mental disorders. Mindful that PEs have a wide ageat-onset distribution (median [interquartile range], 26 [17-41] years), 26 our findings support the hypothesis that PEs are associated with an increased odds of subsequent STBs regardless of age. However, we confirmed that the association between PEs and STBs was indeed more prominent in childhood, consistent with previous findings based on longitudinal studies. 5, 6, 20, 27 While our study was based on adult respondents (18 years and older), it is reassuring to note that the strong association between childhood-onset PEs and STBs has been confirmed in both broad cross-sectionally ascertained samples, like the WMH, and prospectively studied adolescent cohorts. Future studies may wish to explore biological and psychosocial factors that could explain why the association between PEs and subsequent STBs is stronger in young children compared with other age groups (eg, a differential sensitivity to stress 28, 29 ). Finally, we showed that after adjustment for antecedent mental disorders, the overall PARP estimates (between 4.8% and 5.7%) were smaller than previously reported. 6, 16 However, in children, the adjusted PARPs (between 9% and 20%) were similar to previously reported PARPs. We recommend caution when interpreting PARPs-these estimates assume causality between the variables of interest. 19 These findings lend weight to the recommendation by Kelleher et al 6 that clinicians should include PEs when assessing risk of STBs in young people and that future clinical and epidemiologic studies of STBs should include PE-related items in their risk factor battery.
Limitations
The current study has several strengths (large sample size, range of countries, uniform methods for data collection, temporally ordered variables, etc). However, it is important to note the study limitations. First, although we excluded people who were screened positive for possible psychotic disorders, the WMH surveys were administered by lay interviewers, and clinical validation of self-reported diagnoses of psychosis or mania was not available. Second, we also used retrospective reports of age at onset of the PEs, STBs, and mental disorders; although rigorously obtained, 30 this is subject to some level of recall bias. However, we note that 5 prospective studies have confirmed the association between PEs and subsequent STBs. 5, 6 ,20,27,31 Third, the surveys were cross-sectional, and without additional follow-up, we were unable to examine the association between PEs and completed suicide. We are aware of 2 prospective community-based studies that explored this question, but both lacked sufficient power (ie, small number of completed suicides) to confidently estimate the influence of PEs on this outcome. 20,32 Fourth, it will be of interest to explore if particular types of PEs (eg, hallucinations or delusions) are differentially associated with STBs in future analyses.
Conclusions
We found that PEs were independently associated with subsequent STBs regardless of antecedent mental disorders. There were significant dose-dependent relationships between both number of PE types and annualized frequency of PEs with subsequent STBs. The association was found at all ages, with a stronger effect at younger ages, and were associated with appreciable PARPs. From a public health perspective, we speculate that the inclusion of PE items in routine screening tools could improve the prediction of suicide risk. Our study lends additional weight to the call for the routine inclusion of PE items when assessing STBs in both research and clinical settings. Romania, Spain). The majority of these surveys were based on multi-stage, clustered area probability household sampling designs, the exceptions being Belgium, Germany and Italy, which used municipal resident registries to select respondents (eTable 1 in the Supplement).
In order to focus on the correlates of PEs in those without psychotic disorders, we made the All WMH interviews were conducted in the homes of respondents by trained lay interviewers.
Informed consent was obtained before beginning interviews in all countries. Procedures for obtaining informed consent and protecting individuals (ethical approvals) were approved and monitored for compliance by the institutional review boards of the collaborating organizations in each country. Informed consent was obtained from all participants and approval obtained from local institutional review boards (eTable 2 in the Supplement); more detailed information has been published previously. 5, 6 Standardized interviewer training and quality control procedures were used consistently in the surveys. Full details of these procedures are described elsewhere.
7,8
Interviews were administered face to face in two parts. 20 Part 1, which assessed a core set of mental disorders, was administered to all respondents. Part 2, which assessed additional mental disorders, STBs, and PEs, was administered to respondents who met lifetime criteria for any Part I disorder, and a random proportion of respondents without any Part 1 disorder.
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C. Thought insertion 3
Did you ever believe that some mysterious force was inserting many different strange thoughts --that were definitely not your own thoughts -directly into your head by means of x-rays or laser beams or other methods?
D. Mind control/passivity 4
Did you ever feel that your mind had been taken over by strange forces with laser beams or other methods that were making you do things you did not choose to do. Again, do not include times when you were dreaming or under the influence of alcohol or drugs?
E. Ideas of reference 5
Did you ever believe that some strange force was trying to communicate directly with you by sending special signs or signals that you could understand but that no one else could understand. Sometimes this happens by special signs coming through the radio or television?
F. Plot to harm/follow 6
Did you ever believe that there was an unjust plot going on to harm you or to have people follow you that your family and friends did not believe existed? Did you ever believe that some mysterious force was inserting many different strange thoughts --that were definitely not your own thoughts -directly into your head by means of x-rays or laser beams or other methods?
3a
Did this every happen when you were not dreaming, not halfasleep, and not under the influence of alcohol or drugs?
D. Mind control/passivity 4
Did you ever feel that your mind had been taken over by strange forces with laser beams or other methods that were making you do things you did not choose to do?
4a
E. Ideas of reference 5
Did you ever believe that some strange force was trying to communicate directly with you by sending special signs or signals that you could understand but that no one else could understand. Sometimes this happens by special signs coming through the radio or television? 5a Did this every happen when you were not dreaming, not halfasleep, and not under the influence of alcohol or drugs?
F. Plot to harm/follow 6
Did you ever believe that there was an unjust plot going on to harm you or to have people follow you that your family and friends did not believe existed?
6a
Note: For the assessment of psychotic experiences we included items 1a, 2a, 3a, 4a, 5a, and 6a. Similarly for the assessment of hallucinatory experiences we included types 1a and 2a, and for the assessment of delusional experiences we included types 3a, 4a, 5a, and 6a. 
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